I4ERE'5 TUE DEAL ETUAN. I'VE &EEK) PK3I4TIKK3 A5 LONG A5 I CAM REMEMBER. 
TUERE'5 A WAR <30IK)<3 ON) UERE. ALWAyS I4A5 &EEN), ALWAy5 WILL &E, UNTIL 
NOTUING 15 LEPT. WE WEED yOUR UELP TO TRy AMD END IT. 




AND W6 ARE TI4E "GOOD <3Uy5" WELL OP C0UR5E/ THE ANIMAL, 



E14? PLANT AND PR0TI5T KIN0D0M5 





uu... yes. yup. tuats it. ^ust &ut... i dont know the first 

LIKE TU05E (3Uy5. I THING A&OUT FIGUTIKK3...NOT IK) 




PLEA5E ETUAN. LET ME TEACU yOU TUE WAy5 OP TUI5 WORLD, TUEN) 
yOU CAM DECIDE FOR yOUR5ELF. yOU ARE My LA5T UOPE OF ENDING 

TUI5 ONCE AMD FOR ALL. 




EXCELLENT &EPORE WE 14EAD 
INTO THE CITY THERE 15 OWE 
OTHER CONCEPT yOU MEED TO 
UNDERSTAND. 




TUERE ARE FOUR T/PE5 OP 
&I0M0LECULE5, OR M0LECULE5 
TI4AT OCCUR IN LIVING TUING5. 




TUAT5 ^U5T IT - NO. TUE CIT/ 
PUNCTI0N5 ^U5T LIKE A LIVING 
CELL, CONSTANTLY CHECKING 
POR WHAT &EL0NG5 AND WHAT 
D0E5NT. / 



WE'VE TALKED A&OUT AT0M5 AND 
M0LECULE5 - TUE BUILDING 
BL0CK5 OP MATTER - BUT TUE5E 
MAKE UP DIGGER M0LECULE5 - 
WUICU MAKE UP YOU, AND EVERY 
LIVING TI4ING. // / / 

X 
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WUY 15 TUI5 50 IMPORTANT NOW? 
CAN'T WE WAIT UNTIL APTER 
WE GET INTO TUE CITY? 




IP YOU DON'T UNDER5TAND THE 
ROLE TI4E5E M0LECULE5 PLAY, 
TUE CELL MAY REALISE YOU 
DON'T BELONG... AND GET RID 

OP you 




5TILL DON'T GET IT. 

get rid op Me? tue crry? 




we are going to DI5GUI5E you 

A5 A PROTEIN. PR0TEIN5 ARE ONE 
OF TUE FOUR M0LECULE5. 




50 WUAT IF IT FIGURE5 OUT I'M 
WOT A PROTEIN)? y 




TI4AT WON'T UAPPEN. AND IF IT 
D0E5, I'LL 5EE TO IT yOUR 
&ODy 15 RETURNED TO yOUR 
PARENT5. 5U0ULDNT bZ WARD.. 
yOU WOULD PROBA£Ly FIT IK) 
A &PLOCK &A... . 





yOU REALLy 5U0ULD 5T0P ALL 
TI4I5 PA5SIKK3 0UT^5^E55. 



COME ON), DU5T yOURSELP OPP 
AND LET ME EXPLAIN) TO yOU 
WOW TO AVOID &EINX5 DIGE5TED. 

\ 





50RRy ETUAN).. &UT WE ARE IK) 
A BIT OP A WURRy... 




*UN)5PEAKA&LE VIOLENCE 



HI THERE ETUAN. I'M yOUR C0NCU55ED BRAIN. I'LL BE TEACUING yOU 
ABOUT TI4E 4 BIOLOGICAL M0LECULE5, OR MACR0M0LECULE5. 
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CARB0UyDRATE5 

CARBOI4yDRATE5 ARE TI4E ENERGy 5T0RAGE OP CELL5. 
E55ENTIAUJ/, ALL CARB0UyDRATE5 ARE DIFFERENT F0RM5 OF 
5UGAR. 



5 




o 



50ME F0RM5 ARE VERy 5IMPLE AND 5MALL, LIKE GLUC05E. 



GLUC05E 15 LIKE KINDLING FOR A FIRE, IT BURN5 VERy EA5ILy 
AND QUICKLy IN5IDE yOUR CELL5. GOOD, QUICK ENERGY 



0 




o 



^0WATUAWPUARR[5@GMAIL.C0M 



OTHER CAR&0HVDRATE5 ARE MORE COMPLEX- LONGER CHAINS 
OP 5UGAR. 50ME OP THESE ARE U5ED POR LONGER TERM 
ENERGy STORAGE- LIKE 5TARCH. 5TARCHE5 GIVE yOU MORE 
LA5TING ENERGy THAN 5IMPLE 5UGAR &ECAU5E IT &URN5 
MORE 5L0WLy IK) yOUR CELL5- 




O * o * O = 



it 



THIS 15 WWy IT5 A GOOD IDEA TO EAT 5TARCHE5 A LONG 
TIME &EPORE AN) ATHLETIC EVENT. IT'S LONGER LA5TING 
ENERGy, RATHER TI4AN A QUICK 5UGAR HIGH PROM 5jMPLE 
5UGAR5. 






0 
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HOWEVER, NOT ALL CAR£0HyDRATE5 ARE TURNED POR ENERGy. 
PLANTS ARE A&LE TO STAND UPRIGHT WITHOUT ANy &0NE5 
BECAUSE THEy CAN WEAVE TOGETHER 5IMPLE 5UGAR5 INTO A LONG 
CHAIN CALLED CELLULOSE. THIS IS WRAPPED AROUND EVERy ONE 
OP THEIR CELLS TO PROVIDE SUPPORT, MAKING THEM RIGID. 




T14E NEXT IMPORTANT BIOMOLECULE: LIPIDS 



T/PE5 OP LIPID5 INCLUDE PAT5, 0IL5 AND WAXE5. 

LIPID5 ARE UyDROPUOBIC - TI4AT MEAN5 APRAID OP WATER. TOAT'5 

WWy OIL AND WATER DON'T MIX. * 

^ ; ■ • 





LIPID5 DO A BUNCH OP TUING5 POR yOUR CELL5. TI4Ey MAKE UP 50ME 
U0RM0NE5, VARI0U5 T/PE5 OP STORAGE MOLECULES AND IN5ULATI0N. 
HOWEVER, TWEIR M05T IMPORTANT ROLE 15 A5 THE BARRIER THAT 
MAKE5 UP yOUR CELL MEMBRANES, OR T14E PROTECTIVE COAT AROUND 
EVERy 5INGLE ONE OP yOUR CELL5. 




TUE5E CELL MEMBRANE-LIPID5 ARE CALLED PH05PH0LIPID5, AMD THE"/ 
HAVE A HYDROPHOBIC AMD A HYDROPHILIC (WATER LOVING) PART. 





BECAU5E OF THI5 UNIQUE 5TRUCTURE, THEY NATURALLY BUNCH 
TOGETHER TO FORM DOUBLE LAYERED BUBBLE5 - CELL 
MEMBRANE5, THAT HELP REGULATE WHAT CAW COME IN AMD (30 OUT 
OF A CELL. 





TUE5E EN0RM0U5 M0LECULE5 OP DNA AND RNA ARE MADE UP OF 
^U5T 4 DIFFERENT M0LECULE5, CALLED NUCLEOTIDES. CUANGE TI4E 
P05ITI0N OP ^U5T A PEW OP TI4E5E NUCLE0TIDE5 AND yOU 
COULD &E A (3ENIU5, OR GET CANCER BEFORE yOUR THIRD 
^IRTWDAy. 

^OK)ATUAMP»ARRI5@<3MAIL.COM 



TUE5E POUR DIFFERENT M0LECULE5: A, T, C AND <3 FOR 5U0RT 
ENCODE ALL TI4E INFORMATION TO MAKE yOU. 5INCE DNA 15 DOUBLE 
5TRANDED, TI4E 0PP05ITE 5TRAND I4A5 THE COMPLEMENTARy 
MOLECULE, 50 M A M ALWV/5 5TICK5 TO H T* AND M C H TO M <3" 




ANOTHER NUCLEIC ACID THAT 15 ALM05T A5 IMPORTANT A5 DNA AND 
RNA 15 ATP - TWI5 15 TWE ENEROy "CURRENCy" OF TWE CELL. LIKE 
LITTLE RECUARGA&LE &ATTERIE5, M0LECULE5 OF ATP 5T0RE 5MALL 
UNIT5 OF ENER<3y FOR TWE CELL TO U5E LATER. 




THE LA5T OP THE 4 &I0M0LECULE5 15 PROTEIN) 

PR0TEIN5 ARE EVERVTHING TO A LIVING THING. ALTHOUGH T14E DNA 
CONTAINS THE PARTS LIST POR BUILDING A LIVING THING, THE 
PR0TEIN5 ARE THE GOAL. PR0TEIN5 ARE TT4E MACHINERY THE 
(NON-LIVING) W0RKER5 OP THE CELLS. THEy ARE WHAT MAKE yOU TICK. 




THEy ARE CAREPULLy AS5EM&LED PROM SMALLER MOLECULES CALLED 
AMINO ACID5, U5ING THE IN5TRUCTI0N5 PROM THE DNA AND RNA. 




one of tue more important Types of proteins are ENeyME5. 
ENeyMES wave owe specific jo& niEy do VERy well, over and over 

AGAIN, WITWOUT GETTING TIRED OR U5ED UP. 




TI4E5E EN£yME5 U5UALLy EIT14ER TAKE A LARGER MOLECULE AND 
&REAK IT APART, OR TAKE TWO 5MALLER M0LECULE5 AND 5TICK TI4EM 
TOGETHER. THE COLLECTION OP T14E MILLI0N5 OP T14E5E 5IMPLE 
REACTI0N5 IN yOUR SODy MAKE5 LIPE P055I&LE. 




NOW MAKE 5URE yOU REMEMBER TI4E5E POUR M0LECULE5 ETT4AK). 

TWE5E WILL KEEP POPPIW UP ALL OVER TI4E PLACE IN yOUR 
STUDIES, 50 IT5 EA5IER IP yOU LEARN) 'EM NOW. 00P5, L00K5 
LIKE yOU MK3UT BE WAKING UP WOW. DON'T PORGET TO EAT/ 

I'M A UUNGRy ORGAN)/ 




X mean REALLy/ a mallet/ 



LOOK... I'M 50RRy biXV WE ARE 
i ik) A WT OP A... v 



A UURRy?/? yEAW.. yEAU 

I GOT TWAT AROUND TWE THIRD 

TIME yOU 5MA5I4ED ME IK) THE 

UEAD... 




...MTU A MALLET/ A WOODEK), 
WEAN/y, MALLET. 



&UT DO yOU UK)DER5TAK)D? 
TUE BI0M0LECULE5? ^ 
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5I<3U. AND A VALUABLE LIPE 
LE550K) WA5 LEARNED... M4y 
5TUDy WUEK) yOU CAK) ^U5T 
HIT yOUR5ELP TIL IT MAKE5 
5EKJ5E. COME OK), LET5 (30. 



I...I...I4Ey... I GUE55 I DO. 
UM. WELL IT WA5 BETTER 
TI4AK) 5TUDyiK)(3 I 5UPP05E. 





UEy, yOU GOT OK)E OP TU05E por 
PRE-CALCULU5? 

J 



REVIEW CUAPTER 3 



1. COME UP WITU A MEAL OR 5N)ACK TUAT WOULD UAVE AT LEA5T 1 
EXAMPLE OF EACU OF TUE 4 T/PE5 OF &I0M0LECULE5. MAKE 5URE 
yOU 5PECIFy WUAT FOOD CONTAINS WUICU &IOMOLECULE/ 



2. FOR TUE FOLLOWING, CLA55IFy EACU AS MOSTLY 
A) CAR&OHyDRATE 
LIPID 

C) NUCLEIC ACID 

D) PROTEIN 



3. AN) ENSyME IN) yOUR 5T0MACU 

4. CELLULOSE IN) PLANTS, MADE FROM LOTS OF GLUCOSE 

5. TUE OILS SECRETED &y yOUR SKIN 

6. A LEAN) PIECE OF MEAT 

7. DN)A 

8. ATP 

9. SUGAR-FREE ^ELLO (GELATIN) 

10. RN)A 



11. WUAT 15 UNUSUAL A&OUT PUOSPUOLIPIDS? WUERE ARE 
TUEy USUALLy FOUND? 



